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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claim 4 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claim 4 recites the limitation " the evaluation value or values " in line 5. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-4 and 20-24 are rejected under 35 U.S.C. 102(e) as being anticipated by Russo 
(U.S. Patent No. 6,546,122). 

Referring to claim 1, which is representative of claim 23, 

i. Extracting minutiae from each of a plurality of fingerprint images to produce 
fingerprint data including information regarding the minutiae for each of the fingerprint 
images is explained by Russo in column 4, lines 45-52 and illustrated by the template Tl 
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(28) and template T2 (32) illustrated in figure 2. Russo illustrate that each template 
includes information about each of the extracted minutiae, including minutiae location 
and angle, in figures 7 A and 7B. 

ii. Investigating a correspondence of the minutiae between the plurality of 
fingerprint data to search for the same minutiae included commonly in two or more of the 
plurality of fingerprint data as common minutiae is explained by Russo in column 4, lines 
52-59 and illustrated as the common minutiae in figures 1 OA to 1 ID. 

iii. Selecting one of the common minutiae as a minutia representative of the common 
minutiae to synthesize the plurality of fingerprint data to produce one synthetic 
fingerprint data is explained by Russo in column 10, lines 43-67. Russo explain that in 
the simplest case, one common minutia (matching pair) is selected in order to register the 
two fingerprint templates onto the same coordinate system. 

iv. Validating the synthetic fingerprint data is explained by Russo in column 5, lines 
3-10. The synthetic fingerprint of Russo is determined to be valid if the number of 
common minutiae (matching minutiae) exceed a threshold, which is determined 
depending on the accuracy required by the system. 

Referring to claim 2, 

i. A fingerprint data extraction section for extracting minutiae from each of a 
plurality of fingerprint images to produce fingerprint data including information 
regarding the minutiae for each of the fingerprint images is illustrated by Russo in figure 
2 by the minutiae extraction sections 26 and 30 template Tl (28) and template T2 (32). 
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Russo illustrate that each template includes information about each of the extracted 
minutiae, including minutiae location and angle, in figures 7 A and 7B. 

ii. A fingerprint data storage section for storing the plurality of fingerprint data 
produced by the fingerprint data extraction section is explained by Russo in column 4, 
lines 57-59, wherein the storage section corresponds to the memory. 

iii. A common minutiae searching section for investigating a correspondence of the 
minutiae between the plurality of fingerprint data to search for the same minutiae 
included commonly in two or more of the plurality of fingerprint data as common 
minutiae is illustrated by Russo in figure 2 by the fingerprint matcher 34. Russo explains 
that the common minutiae are determined in column 4, lines 52-59 and illustrates the 
common minutiae in figures 1 OA to 1 ID. 

iv. A fingerprint data synthesis section for selecting one of the common minutiae as a 
minutia representative of the common minutiae to synthesize the plurality of fingerprint 
data to produce one synthetic fingerprint data is illustrated by Russo in figure 2 by the 
template combining 38. Russo explain that in the simplest case, one common minutia 
(matching pair) is selected in order to register the two fingerprint templates onto the same 
coordinate system in column 10, lines 43-67. 

v. A validation section for validating the synthetic fingerprint data is illustrated by 
Russo in figure 9 by the overlap region calculation 908. Russo explains in column 5, 
lines 3-10 that the synthetic fingerprint is determined to be valid if the number of 
common minutiae (matching minutiae) exceeds a threshold, which is determined 
depending on the accuracy required by the system. 
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Referring to claim 3, the validation section confirming at least one of validity of a range 
of presence of the minutiae in the synthetic fingerprint data, validity of one-sidedness of 
presence of the minutiae in the synthetic fingerprint data, validity of relational information 
between the minutiae in the synthetic fingerprint data, and validity of the number of the minutiae 
in the synthetic fingerprint data to validate the synthetic fingerprint data is explained by Russo in 
column 5, lines 3-10. Russo determines the validity of the synthetic fingerprint image by 
comparing the number of common minutiae in the synthetic fingerprint image (corresponding to 
the number of minutiae in the synthetic fingerprint data) to a variable threshold. 

Referring to claim 4, the validation section numerically evaluating and confirming any of 
the criteria of validity determining the validity of the synthetic fingerprint data based on the 
evaluation value or values of the validity is explained by Russo in column 5, lines 3-10. The 
number of common minutiae is a numerical evaluation of the validity of the synthetic fingerprint 
image and the number of common minutiae is confirmed by comparison to a variable threshold. 

Referring to claim 20, the fingerprint data synthesis section performing positioning of the 
minutiae from which the synthetic fingerprint data are produced with reference to a minutiae 
included commonly in the plurality of fingerprint data is explained by Russo in column 10, lines 
43-67, wherein the minutiae are positioned (registered) with reference to a common minutia (one 
matching pair). 

Referring to claim 21, the fingerprint data synthesis section performing positioning of the 
minutiae from which the synthetic fingerprint data are produced with reference to the center of a 
fingerprint determined from each of the fingerprint images is illustrated by Russo in figure 4C 
and explained in column 6, lines 48-57, wherein the minutiae are positioned (registered) with 
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reference to a common minutia (one matching pair), which is determined with reference to the 
center of a fingerprint image. 

Referring to claim 22, the fingerprint data synthesis section performing positioning of the 
minutiae from which the synthetic fingerprint data are produced with reference to a minutiae 
selected from among the minutiae included in the synthetic fingerprint data being produced is 
explained by Russo in column 10, lines 43-67, wherein the minutiae are positioned (registered) 
with reference to a common minutia (one matching pair), which is included in the synthetic 
fingerprint being produced. 

Referring to claim 24, 

i. Extracting feature elements from each of a plurality of sets of raw biometric data 
obtained from the same organism to produce biometric information including information 
regarding the feature elements for each of the sets of raw biometric data corresponds to 
claim li, wherein the feature elements are minutiae, the raw biometric data are fingerprint 
images, the organism is a human being, and the biometric information is information 
about the minutiae. 

ii. Investigating a correspondence of the feature elements between the plurality of 
biometric information to search for the same feature elements included commonly in two 
or more of the sets of biometric information as common feature elements corresponds to 
claim lii, wherein the feature elements are minutiae and the biometric information is 
information about the minutiae. 

iii. Selecting one of the common feature elements as a feature element representative 
of the common feature elements to synthesize the plurality of biometric information to 
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produce one synthesized biometric information data corresponds to claim liii, wherein 
the feature elements are minutiae, the biometric information is information about the 
minutiae, and the synthesized biometric information is the synthesized fingerprint image, 
iv. Validating the synthesized biometric information corresponds to claim liv, 
wherein the synthesized biometric information is the synthesized fingerprint image. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 5-13 and 15-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Russo in view of Bolle et al (U.S. Patent No. 6,072,895). 

Referring to claim 5, a minutia reliability calculation section for calculating a reliability 
value of each of the minutiae of the plurality of fingerprint data, and wherein the fingerprint data 
synthesis section selects the minutia representative of the common minutiae based on the 
reliability values calculated by the minutia reliability section is not explicitly explained by 
Russo. However, Bolle et al explain determining reliability of a minutia using four criteria in 
column 11, lines 14-27. The minutia reliability values for each minutia are individually 
explained by Bolle et al in column 1 1, line 28 to column 14, line 37. Bolle et al also explain in 
column 10, line 61 to column 1 1, line 4 that a minutia is deleted from further processing if it 
does not meet all of the reliability criteria. Thus, the unreliable minutiae will not be forwarded 
for further processing, such as the common minutiae searching of Russo. Russo explains that a 
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match (common minutia) is determined from extracted minutiae in column 9, lines 5-11 and that, 
in the simplest case, if one matching pair exists, it is selected as the representative minutia 
(corresponding to claim 2iv) in column 10, lines 43-67. Thus, by deleting the unreliable 
minutiae in the system of Russo and Bolle et al, the minutia representative of the common 
minutiae will not be an unreliable minutia. Bolle et al explain in column 3, lines 17-19 that 
reducing the number of unreliable features increases the accuracy and reliability of a fingerprint 
image processing system. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to calculate a reliability value of each of the minutia in the 
plurality of fingerprint data and select the minutia representative of the common minutiae based 
on the reliability values calculated as suggested by Bolle et al in the system of Russo because the 
accuracy and reliability of the fingerprint image processing system will be improved. 

Referring to claim 6, the minutia reliability calculation section calculating the reliability 
value of each of the minutiae based on a difference between an orientation of the minutia and an 
orientation of a ridge in not explicitly explained by Russo. However, Bolle et al illustrate 
determining the difference between an orientation of the minutia and an orientation of a ridge in 
figure 8D. Bolle et al explain in column 3, lines 17-19 that reducing the number of unreliable 
features increases the accuracy and reliability of a fingerprint image processing system. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to determine the difference between an orientation of the minutia and an orientation of 
a ridge as suggested by Bolle et al in the system of Russo because the accuracy and reliability of 
the fingerprint image processing system will be improved. 
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Referring to claim 7, the minutia reliability calculation section calculating the reliability 
value of each of the minutiae based on a length of a ridge or a distance from the minutia to a 
neighboring minutia is explained by Russo in column 9, lines 42-50, wherein Russo calculates 
between two neighboring minutiae. Bolle et al also explain determining the distance between 
two minutiae in column 12, lines 22-26. 

Referring to claim 8, the minutia reliability calculation section calculating the reliability 
value of each of the minutiae based on a distance from the minutia to a neighboring ridge is not 
explicitly explained by Russo. However, Bolle et al explain determining the distance from a 
minutia to a ridge in column 13, lines 36-40. Bolle et al explain in column 3, lines 17-19 that 
reducing the number of unreliable features increases the accuracy and reliability of a fingerprint 
image processing system. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to determine the distance from a minutia to a neighboring 
ridge as suggested by Bolle et al in the system of Russo because the accuracy and reliability of 
the fingerprint image processing system will be improved. 

Referring to claim 9, the minutia reliability calculation section calculating the reliability 
value of each of the minutiae based on a positional relationship of the minutia to a neighboring 
minutia is explained by Russo in column 9, lines 42-50, wherein Russo calculates between two 
neighboring minutiae. The distance between two minutiae is inherently based of the positional 
relationship between two minutiae. 

Referring to claim 10, a verification section for verifying the plurality of fingerprint data 
and the minutiae reliability calculation section calculating, for each of the minutiae in the 
plurality of fingerprint data, a verification coincidence possibility of the minutia as the reliability 
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value based on a result of the verification by the verification section is explained by Russo in 
column 5, line 58 to column 6, line 6. Russo explains determining verification coincidence 
values such as the distance between a minutia and one of its neighboring minutiae and the related 
angle between the minutiae. The coincidence values are used to construct and verify 
neighborhoods in the plurality of fingerprint data. 

Referring to claim 1 1, the minutia reliability calculation section calculating the 
verification coincidence evaluation value based on at least one of the results of verification of 
two minutiae of an object of verification with regard to a position, a type, and an orientation by 
the verification section is explained by Russo in column 5, line 58 to column 6, line 6. Russo 
explains using the position of two minutiae to determine the distance between them and use the 
orientation of two minutiae to determine the angle between them. 

Referring to claim 12, the minutia reliability calculation section calculating the 
verification coincidence evaluation value based on at least one of the results of verification of 
two minutiae of an object of verification with regard to relational information between each of 
the verification object minutiae and another minutia by the verification section is explained by 
Russo in column 5, line 58 to column 6, line 6. Russo explains determining the relational 
information of distance and angle between two minutiae. 

Referring to claim 13, the relational information is at least one of a position, a type, and 
an orientation of the other minutia is explained by Russo in column 5, line 58 to column 6, line 6. 
Russo explains using the distance and angle between two minutiae. 

Referring to claim 15, the relational information being a connection pattern from each of 
the minutiae of the verification object to the other minutia along a ridge is explained by Russo in 
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column 5, line 58 to column 6, line 6. Russo explains determining the relational information of 
distance and angle between two minutiae, which within a neighborhood, can be along the same 
ridge. 

Referring to claim 16, the minutia reliability calculation section calculating the number of 
times of verification coincidence of each of the minutiae as the verification coincidence 
evaluation value is explained by Russo in column 5, lines 3-10. Russo explain counting the 
number of minutiae that are verified between two fingerprint images, corresponding to a count of 
two verification coincidence. 

Referring to claim 17, the minutia reliability calculation section modifying the reliability 
value of each of the minutiae based on the reliability value or values of a neighboring minutia or 
minutiae is not explicitly explained by Russo. However, Bolle et al explain that the reliability 
calculation is based on density (or distribution-based) pruning in column 14, lines 20-25. Bolle 
et al explain in column 3, lines 17-19 that reducing the number of unreliable features increases 
the accuracy and reliability of a fingerprint image processing system. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to modify the 
reliability value of each of the minutiae based on the reliability value or values of a neighboring 
minutia or minutiae as suggested by Bolle et al in the system of Russo because the accuracy and 
reliability of the fingerprint image processing system will be improved. 

Referring to claim 18, the verification section also functioning as the common minutia 
searching section is illustrated by Russo in figure 2 by the fingerprint matcher 34. The 
fingerprint matcher inputs the reliability information calculated by Russo (as explained in 
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column 5, line 58 to column 6, line 6) in order to determine common minutiae between the two 
fingerprint images 22 and 24. 

Referring to claim 19, the fingerprint data synthesis section referring to a result of the 
verification of relational information between each of the minutiae and another minutia by the 
verification section and collecting that relational information which has high reliability to 
produce synthesized relational information and using the synthesized relational information as 
the relational information of the minutiae from which the synthetic fingerprint data is formed is 
illustrated by Russo in figure 2 by the fingerprint matcher 34, matched minutiae pair 36, and 
template combiner 38. The template combiner 38 synthesizes the two fingerprint images by 
using relational information explained in column 5, line 25 to column 6, line 6. 

7. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Russo in view of 
Bolle et al, and further in view of Omori et al (U.S. Patent No. 5,524,161). 

Referring to claim 14, the relational information being the number of ridges from each of 
the minutiae of the verification object to the other minutia is not explicitly explained by Russo or 
Bolle et al. Though Russo explains determining the distance between a minutia of a verification 
object to the other minutia in column 5, line 58 to column 6, line 6, Russo does not explain that 
the distance is measured as a unit of the number of ridges. However, Omori et al explain 
determining the displacement between two minutiae as a function of the number of ridges in 
order to create a minutiae information signal in column 5, lines 16-27. Omori et al determine the 
ridge number and create minutia list to characterize a fingerprint template as illustrated in figure 

8. Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to determine the number of ridges between two minutiae as relational 
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information as suggested by Omori et al in the system of Russo and Bolle et al because the 
relational information will be more detailed. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Fujii et al (U.S. Patent No. 6,233,348) - To exhibit registering fingerprint images 
using information extracted from minutiae such as direction of a ridge (figure 5B) and 
distance of a ridge (figure 6A). 

Wu et al (U.S. Patent No. 6,567,765) - To exhibit verifying fingerprint images 
and correcting invalid minutiae as explained in column 5, lines 50-59 and illustrated in 
figure 2. 

Mainguet (U.S. Patent No. 6,459,804) - To exhibit reconstructing a complete 
fingerprint image from a collection of partial fingerprint images as explained in the 
abstract. 

Chang et al (U.S. Patent No. 5,572,597) - To exhibit ranking minutiae reliability 
of minutiae occurring in more than one fingerprint image as explained in column 15, 
lines 33-46. 

Bolle et al (U.S. Patent 6,597,802) - To exhibit a quality assessment and 
confidence measure in a system that synthesizes fingerprint images as, explained in the 
abstract and illustrated in figure 9. 

Hribernig et al (U.S. Patent No. 6,668,072) - To exhibit selecting an optimum 
pair to register a plurality of fingerprint images as illustrated in figure 5. 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hussein Akhavannik whose telephone number is (703)306-4049. 
The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo H. Boudreau can be reached on (703)305-4706. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Hussein Akhavannik 
May 28, 2004 



